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Eﬁm{/\’ Outline

ATHz applications

AWhy is THz important for space
applications ?

ACase studies
AOrigin of Earth®& water
AMapping of star forming regions

AConcluding thoughts
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fv)(/\/ Electromagnetic spectrymand MWSNMM

Penetrates Earth's
Atmosphere? A N N
Radiation Type Radio Microwave Infrared Visible Ultraviolet = X-ray Gamma ray

Wavelength (m) 10° 0.5%107° 107 g Ty

Approximate Scale
of Wavelength

Buildings Humans  Butterfies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

|

10* 108 ! 10"l 10" 16'8 10'8 10%°

Temperature of
objects at which
this radiation is the
most intense
wavelength emitted

)

100 K 10,000 K 10,000,000 K
-27b °C -473°C 9,727 °C ~10,000,000 °C
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W Introduction: THz Applications

Defense Commercial

Earth Science: Imaging: Real-time | magiCogtraband

Atmosphere and how it detection of threats detection

changes, cloud dynamics, :

ozone depletion etc Phen(_)menolc_)gy: Structur a_IL o d kn
Detection of minute amounts f or def or mi t vy,

Astrophysics: Study of detrimental agents, i.e. materi al

alaxies far away, star poison gas, plastic
?ormation, star dgcay etc explosives etc. St r'u ctur _a | u' n
medi cal pill in

Planetary Science: Secure communications: uni formity,

Planetary atmospheres and Un-penetrable and secure : _

the search for volcanic and links Medi dattection

life signatures, active altitude . L mol ecul es, det ?

R o e Imaging: Determination of cancer, detect.i
object via THz picture decay, dedectio

Bioastrophysics: detection
of bio-molecules, detection
y Of habitability etc
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W}Nhysubmmwave spectroscopy
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Reason #1Submillimeterwave energy is everywhere !
50% of the luminosity and 98% of the photons emitted since t
Big Bang are in the THz range (NAEOBE)
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How was the Universe created?
Are we alone?

Twinkletwinkle little star, How |
wonder what you are ?




f‘m/\, Thenmalemission principle

A In thermal emission (continuum) mode, the receivers measure the flux
density (Abrightnesso) radiated b
or region (if resolved), which is converted into an antenna
temperature T, using the full Planck function.

A This flux depends on thermophysical and electrical properties (and

observation geometry, not fully shown here).

A Therefore, both a thermal model (for heat bl

transfer) and a dielectric properties model (for
thermal emission), are needed in order to fully
inverse the measurements into thermal
properties.

240 GHz (1.1 mm)

A Key parameter: electrical penetration depth, Le
which provides an estin}ate of depth of

emissi|c_>2(/7) — 2p\/5r ——
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Ign sensitivity to gases
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